[Radioautographic and quantitative study of insulin binding sites in the rat brain].
In the present study, we describe the specificity and the autoradiographic distribution of insulin binding sites in the rat central nervous system (CNS) after in vitro incubation of brain sections with [125I]-14A insulin. Increasing concentrations of unlabeled insulin produced a dose-dependent inhibition of [125I]-insulin binding which represented 92 +/- 2% displacement with 3 X 10(-5) M, whatever the brain sections tested. Half-maximum inhibition with native insulin was obtained with 2.2 X 10(-9) M, with 10(-7) M proinsulin whereas glucagon had no effect. Under our experimental conditions, no degradation of [125I]-insulin was observed. Autoradiograms obtained by apposition of LKB 3H-Ultrofilm showed a widespread distribution of [125I]-insulin in rat CNS. However, quantitative analysis of the autoradiograms with 10(-10) M of labeled insulin, showed a high number of [125I]-insulin binding sites in the choroid plexus, olfactory areas, in both cerebral and cerebellar cortices, the amygdaloid complex and in the septum. In the hippocampal formation, the dorsal dentate gyrus and various subfields of CA1, CA2 and CA3 were labeled. Moreover, arcuate, dorso- and ventromedial nuclei of the hypothalamus contained high concentrations of [125I]-insulin whereas a low density was observed in the mesencephalon. The metabolic role of insulin in the CNS is supported by the large distribution of insulin binding sites in the rat brain. However, the presence of high affinity binding sites in selective areas involved in perception and integrative processes as well as in the regulation of both feeding behavior and neuroendocrine functions, suggests a neuromodulatory role of insulin in the brain.